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(54) METHOD FOR GENERATING PWM PULSE 

(57)Abstract 

PROBLEM TO BE SOLVED: To approximate an output voltage and 
current of a PWM power converter to the sine wave for much 
contribution to elimination of torque ripple in load and fluctuation in 
rotation. 

SOLUTION: In this method of generating the PWM pulse, a plurality 
of output voltage commands (hereinafter, referred to as the 
reference voltage commands) calculated in a constant period with 
an arithmetic means are interpolated with a plurality of output 
voltage commands (hereinafter, referred to as the interpolation 
voltage commands), and these interpolation voltage commands are 
compared with the carrier to generate PWM pulse. The reference 
voltage command calculated previously with the arithmetic means is 
approximated with the linear approximation method to generate a 
plurality of interpolation voltage commands. 
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iDiiit)^mtn^ (Sir. mmmmm^t\,^^) i,zxy)m 

ngu. me^totifirB^mEEfg^s:=¥-v y TtirtiSfL-TPw 

^m^ti-^ PWM/°/^•;='^(0•?■e^fe:^^£„ 

L. r^br:3cottTBim£EJg^4'=^-r y Ttltm LX PW 
iEKa5<om;'3^BESrii:2:g~!li|!j[HlilEMlP3c»(-:«-|?(IL.'Cfla 
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mt&<Dm:^m&^'W.^-^m^&mmp%^^i^^Mii\^xm 
m icfiiij«Ni-t s ® ^ w > mmmumm^^^ ^ m^mmtit^ 

¥11] (e ^ * ^^> r ^ * i-JeAPl^ cotiii:(0 II f ^Ji)c b . r 
it hiD-^l^m-^ Srffl V ^-C lHli|to)lltf ffil^SrtT 9 i: I- J: 
BulHliR^-bfcli2iSmjdEJg^i^lHl?Sl^bfcS3emiE 

FbI b. ciLt-wwrBTNlffi^g^^df-^ y r i ^m. b-c PW 
M/-?/uj7,5;^6/fe.$-it5> PWM^-?/U'.7«(0^ife.;'7isfe(c*oV^ 
T. 

'»Ab. 

flfiiai^ai: bfcSsismjE*g^fi!t5>co d iMmBEj§^^tj« q w 
mit^ t •^mi^^ bfcSi^imEEm^BA^w d mw3E.m 
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iE3£SS'Om;']ffiflESrjl:3S~ilillllHirigM«fig,^l-^J-8liUTi@ 

q ttHBEJg-^r t ^kmm.n $ S£pmiI*i^fi£^i-<^:> d liii 
aSEJg^iRO^q WHBEIi^i: (OMw^^cW d tli«EfS-<^ 

<§- d w«cErg^R?j« q ifritBEjt^sriHiirsaMsaitfei-s ^ 

IE3£iS<o|il;^»ajI*iiLiSg-$lhlHli|ElM1iRK^(c5^f5lb-C<@ 
B'JtcMiJll-t-SJJ-^w, d iWiiffl;JQE|g^XO!q iWimffm^Sr 

HulH)?g» LfcSiiamflEJB^iiK^i-® d $iiiii;fl:JM^S.t)«q till 

3E3£jSwa-|;'3mBESri£^~$llllEli|EJ^f^RK5>tr5>i?t LTffl 

<t S. U« q iftllTlBEIi^ i S: ^ * t-e^ tilCMiiifa L T -t (O RSI co 
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Sic J: 19 ^/3g Lfcffl#:<DftJSJg^S:fflv^TlH]ifiaM^^Jft 
-5 r t &i|tl|!(i-r-5 PWM/^V^;^®l2^fe:^?io 

iE3i jgj CO m ;'3 mEE la^e ~ WiiaiisMf ^011 u -r fla 

30 lgS7lt«12] '?-7Ejg)l5]-e?^^$*v-5 

iE3Ste CO tti msE * ii:^z:!Eili[H)te/^tlfiK5> (- r^i-^lt L r f@ 
(T) d mm&m-^nRxf q ^^iiiiJiE^a^ t ^^ix^nm.f^is:m 
±fi% Lfc-g- d -liiiiftGEfg^^it/ q mnsEm^^. m&i^M 

50 *i/5T^-nJ&lF*t-o#^iS Lfc1S^(0^mg^Sr/Bi/^-C 
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[0 0 0 1] 

^ w>'-^^(/)PWMm;'ra:j^^tcigffl"ifig/j:. pwm 

[0 0 0 2] 

^DvSP (f-^-J'^/\^'\y^^?i^'':fa'^y'^) ^(/^)C 
CPUcoti]t)iA^i^»l (iS^jaJW) r:<ttcy:7h!> 
yc^;^fi> PWM/^/^>^S:^^^-ti-6-7=V K 

cOCPU(0?^^-jl»)t::fS#'t^o i-?tc4::>*5. >rw^-:5^ 
iSSii»]^ErT H#FB^$llI:*rfil^^SiE.^)5?^igNfi. 
[0 0 0 3] 

[fcl] N= 1/ (f outT) 

[0 0 0 4] m 1 5fi. CPUiCj:oT^^^$:}LS-ffi 

fi. m::^mj±(7) 1 ii^j^ 1 6 6ym x^t^t^ (t = i / 

(i6fout) ) tc^^i-^]E3SrSco«stl2T'fc^„ 
111;^)^ fb 5^ e> t^-^s: X,o\c^ N ^ V ^ {5 ^* jE32ffi < ^j: 

[0 0 0 5] a 1 6 fi. tti;^ffiffi^g^. i; r . CP 
y T X -< ^ M^x cib 5 //^ . mm ^ b 6 /c ^6 t 

i/ti^tCTf^b/Co room 1 6 (^i^oV^T. CPUt^J:o 
3A^itfc?lHZtg^^ y r ^ ^im\^X PWM/-^Vi-.x 
[0 0 0 6] 

^'xm<i~^{at.m^^-//^h^.. vt^x. [h:^immM-^i 
\^^chm^::>^D'rlh:fJml±m^:^^m 1 5, 1 6tc7T^L/cj: 
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[0 0 0 7] ^-x^^mi-i. tMm\cxr):^iibhn^m 
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JO i£cDCPUS:fflv^5^(/):*7a-^tjgbTt-IE3iiKtftcoW 
[0 0 0 8] 

20 m.mm'^t^mm%\.tcmm'mmm^t^\Km}5:Bi.x 
[0 0 0 9] *-r. m 1 {^^^mm-^w-o^wM^Tr^-r^^ 

^i^^mmmx^^o :lz.x\±^ -e^n^^^OS pr^co 

^Amm\:s^'±^^'\^yy^\^xh^o CPU</:>^^/^fflrr 

V 2 n * , V 3 n * , V 4 n * /jU^ WM/^yl-;^. tC^^lijit ^ 

m'-^fct^XPy^ CZfOfctb. miX^t. CPU\CX. 

ln% V2n*, V3n*, V 4n* ^Z.O(/)ir U^J^ h '(f-^ S 1 , 

S2C7)ffi<^^^:>-ti:(- J: bT. ^-v y T ^jii^^JcItHiS 

[0 0 10] iy.T{::3zl!-^^ J: 9^^. CPUto 

Vln% V2n*, V3n% V 4n* (/;>?S»:Srgfe (Wirnl;^?*) 

(/)r^ff;si9Ji^T^ac(b-r^mr£it^ v i n*, v 2n% 

V3n*, V4n*4'?^»L-r5o ^ tO^gP^ *o I fi. HI 2 tO 

J: 5 c P U7!i5milHl?^» bfcmiEtg^ v n - 1 * t^\B}mW 
b. 5ltc-e<r;[]g^4^5>-t-^C<lrtcJ:i9. 4JimH^^^(l:S 

50 -r-S^iBElg^ Vln% V2n*, V3n*, V4n*^^|jJc (W? 
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[ 0 0 1 1 1 2 {Cl-aV^T. &%X-7]s]^fz.Vn-\* . Vn* 
Vin*, V2n*, V3n*, V 4 n* fi^lHt/^tll «9 ^ ^ >- 

-CV>5o -W^tb^miaEJg^ Vin*, V2n*, V3n*. V 

[0 0 12] 



V ln* = 



V2n'' 



■ Vn-1 



■ vn-r 



-+Vn-l^ 



. 3 (Vn*- Vn-1*) . ^ 

V3n* = Z + Vn- 1* 
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[0 0 13] :L(Dm^. ^>^Tn{ci6\^^r^W^ 

Mm-t^^^mmm'^vyn*, V2n*, van*, V4n*;553|t 

^^(/;T% rtb^COSEfi^ Vin*, V2n*, V3n*, V 

[0 0 14] !»?itii2HSii$(o^g0>^(i. ±.fd^^m^^mm 

Ji.^^ ^ >'r/Tn{C^dtt5'&1iffiJg^ vm*. V2n*, V 
3n*, V4n*(^. |gC^ 3 J: O Tf^ff. $ „ liC^StOF^ 

t) fSi ¥ ?S it iS<5 < t> -C fe o T 3 /J^ Srg 
[00151 
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V 1 n* = Vn* 



V2n*= : h Vn* 



^ Vn* — Vn-1* . . 
Van* = 2 »- Vn* 
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[0 0 16] ^(O^Pj^T^t. ^iHlcOllEEJg^vn*/?!^?^© 

y(? $ttT|Ci6T®ffi}i^V1n*, V2n*. V3n*. V4n*;05* 
lEfg^vm*. V2n*, V3n*, V 4n* St^'IhK^^c^' ^ 

;!)^^. fgJitJi 1 ^%mKit-<x^mm?^iM^m\^^^^ 

[0 0 17] nS^tiS3lE«tco^gP;3T'fi. milHl&t>*^^lH]c7) 

^i^Wf^T-ilfb-r^maEtg^Vln*, V2n*, V3n*, V 
V3n*, V4n*HfC^4(C:J:oT*i«!^(bn5c ^ ^1 r% v 

1 n * m^m'BLV^^m<Dm.^±■in^(DW-mu <^ o r v > 5 o 

[0 0 18] 

m4] 



V 1 n* = 



V2n'" 



Vn*+ Vn-1* 



Vn* + Vn-l* . Vn* — Vn-r 



V3n* = Vn* 



^ Vn* + Vn-1* . 3 (Vn* - Vn-1*) 

V4n* = 1 r; 



40 

[0 0 19] :Z(/)mm\C:i6\^^Xiy^ 4-[El(Omi3H}t^ vn* 

fAm^' ^ i^rw X mm-r^ ^ t mmm^^ v m * , 

V2n*, V3n*, V 4 n * ;5*3|t «^ b ^6 /j^ b ?5 COHCEJg 

^Vln*, V2n*, V3n*, V 4 n * (O ^ ^ V 1 n * »9 i2^«^ 

i- 5 :i t /js pTfig-C h^yj^h. 6 ^llt-Ii^Ptf^ 

®JEJg<^Vln*, V2n*, V3n*, V 4 n * V 4 n * (/:)<i^ 
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[0 0 2 0] !S5}t:Xi4 \c'S^m\^fz.%mx*\^. mm'RXJ^^ 

10 0 2 1] El5^;I*5v^T. mm^n^^^^^^ 

T n - 1 Ti^» n/cmig^ V n - 1 * ^ ^ /gfg^ 

01n*, 02n*, 03n*. 04nMi. i^CSt 5 J: O T * ^) 

[0 0 2 2] 
[»5] 



02n*== r r&n- l' 



3 (0n*-^n-l*) 
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[0 0 2 3] «Sc^5{Cj:oTi^W-$H^ftStg^ 
01n*, 02n*. 03n*, (?4nMi. -^iHlcOlHl^toM^^^l^t- 

In*, 02n% 03n*, 0 4n* Srffl V ^ 
[0 0 2 4] ±a£li bfcfg^JS 4 (OmMX^. 1 

^'Mfifl-r^-<^SJ£J§^Vtn*, V2n*, V3n*, V4n*;*5 
5|t*»9. mfb(?^:>^13EJ0^Vln*, V2n*, V3n*, V4n* 

n . 1 P^i^ 4- 5 c/^ ja;?;. itij T t@ s -r a 



[0 0 2 5] rco4n£®kP?pPB^S:iSibi-fci6. ifi*^! 5 (>0|§ 
^ 0 n * 1 * * X<Dmt^ t:^m-Xh^t U 9 X 

T\ BulHl&I>*^[H]oD^mg^0n-l% 0n**fflV>T^^ 
6tCj:l9'^am^0 1n*, 02n*. 03n% 04n*^j|ti^. 

:^ixhiDnmt^'^i:m^^x\mmmm^t^^rf^? r. i j: 

tp. 4^liI(:omBEfi^vn*i:?!fcII!tomHE}t^vn*i* ^hcoPs^ 

Sr1?tlF^1i-'5-<t^ffijB^ Vin*, V2n*, V3n*, V4n*^' 

JO n^o ^c^*o\ m^6f;i. Wi£liL.yc:iSc^3l:itdt:t^&®lE 

^'ft j« Ji^t^e t # X. t> CO <t i% ^ r <h d^-e # 

' -So 

[0 0 2 6] 
[|gc6] 

0 2n* = z ^ 0 n 



20 



[0 0 2 7] -^LT. #:5^6tc:J: ig^&^)/t-^n^'4xco^ 

jSJi^Oln*, 02n*, 03n*, 0 4n* t;iS-^V ^TIUScMf 

^#5o i2]6fi. 7^mm\^^^xm?^^u^mf±tm^^ 

ln% V2n% V3n*, V 4 n * L T V ^ ^ , 

tgjitii 2 (/)|gfi t put tci'^iHicomiiJi'^^ V n * 

30 Jg^Vln*, V2n*, V3n*, V 4 n * 0(0 5: >- 

m^km4:(Dmm\cit^xmm^'mfj^i^m\^Mm^n 
[00 2 8] M^ttiM 6 mmmmx^t. mmRxj^^^f^ 

Stg^ 0 n - 1 Vj- r::> 4- IHJ 00 ^ 0 n * * -e (/:> SEft 5> 
40 0 3n*, 0 4n*:Sr*i6. r:n(bSrfflV^/l|lI^lE]Mt^l^^^^:lJ: 

DmffiJg^^Vln*, V2n% V3n*, V 4 n * 5o 

/jr^p-^. m5«7tr73^-rj: H 7{c*ott5ll9lsl(/)^jffi 

in* ,h {l!i</^)'ftJSIi^0 2n*. OSn*. 0 4 n * It f^^ffi^J^ 

[0 0 2 9] 
(fC7] 



50 
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0 2 n* = 1 



- ^ 3 (gn*-go-l*) . + 



J::, 1;BE|§^V1n*, V2n*, V3n*, V 4 n * CO 5 V 1 n * 
V2n*, V3n*, V An* (D 0 ^h^'ikfO V An* (D^fM^l^iDn 

[0 0 3 1 ] 8g5]tJi7fGg4co^n^-e{i. pwMm;^^!^^ 

In*, V2n% V3n% V 4n* Sr?»»-r 5o f^J X. q $lhmEE 

tftll^fffi^ Vlqln*, Vlq2n*. Vlq3n*, Vlq4n*$rWlW 

[0 0 3 2] 
[«C8l 



V iq I n' 



V lq2ii'** = 



_ Vlqn* — Vlqn-l' 



-+ V Iqn-r 



-+ V Iqn-l' 



V 



lq3n*= ^* V Iqn- 1 



V lq4n*= V I 



[0 0 3 3] dmMf±VS'^\^^^^Xht(Dwimmv 

IdZn*, VidSn*, Vld4n*^^?:i6^o bt. Cltt^bCO 
l^^UTUHJs^ V 1 n*, V2n*, V3n*, V4n*^f#^e, 

[0 0 3 4] fsi^6^ jiBEBj^jRii7c7)^p;3tc*ov>rt>. r§ 



20 



12 



*fflV^Tq$llimi3Etg^^ttJ^dihIimjBEJg^Sr3)ti6, 

f^. lHlteil1IS'^l$it^<l:oTmjEEjg'^V1n*, V2n*, V3n 
\ wAn^^^U-t^h^X-^^^ -ttilioib. f^llX.{^q$lll 

^EEl"g^tcov^T*i. Iil9t::7f:-rr<!:: < ftulH](0 q WllEE 

ig^viqn-i* (iiTj^itT) Rrj^^io timm.mm^ V 

1 qn* Sr-JJcificfEl LfcmB±{^d^\3}(D q V 

JO ^mtmtm-xh^) ti.tz.m't. ^^<dp\^ 12^:^1^ 

^ ^ V-^/TnlC^oltS qiWmEEtt^Vlqln*, Vlq2n*, 
Vlq3n*, Vlq4n*{*. 3 tCffi^i^S ^cOm^C 9 J: 

^x^ibhn^o 

[0 0 3 5] 

Vlqin*=Viqn* 



VlQ2n*= + Vl 

4 



qn 



V lq3n'^ = 



^_ Vlqn'*'-Viqn-1* . _ ^ 
* = H V 1 qn^ 



Viq 



3 (Vlqn* 
I q 4 — 



— Vlqn-l*) 



+ Vlqn* 



[0 0 3 6] dWUffit^t-ov^Tt. ^(DmmUv 

^ :/>/TnrCjd{t^ difllimiifH^i' Vidin*, Vld2n*, V 
1d3n*, vld4n*&*i^5o bT. ^ ^) (O q «I^JjEI§ 

li^Vln*, V2n*, V3n*, V4n*^#6o 
[0 0 3 7] ::or)|gP^^C^oV^T ^iHlCOSBEtg^Vn* 

^ * m fflff V n . 1 * ^ (o PiU srtiiiFpi -r s ^ m 

Vin*. V2n*, V3n*, V 4 n * ^4^0 09 ^ > ^' T n )^ 

[0 0 3 8] mMmotm^D^mx^-x. m^\m3<r>^m 

t mm^}WM^m^^x q mmmm-^Rx^ d ttmEEig^s: 
nf^6nxm^mmm'&t^i^xmmm<^v 

in*. V2n*, V3n*, V 4 n* ^j^-^-T § t> «^"Cfo S„ ^T^j: 
ioibMl 0{Z^6\f^X. HUlil(/)q Wm/EJg^vlqn-l*. 4^ 

^0 |Hl(Z) q $ir^/±J§'^5' V 1 <,n*RWk\H]iD q iflllliaHJg^ v 

^^■^ ^ >i/TntC*3tt5^qWlirat^viq1n*, v 
1q2n*, Vlq3n*, Vlq4n*r^. 1^5^ 4 t^ffi ^ ^ *CO?SC 
5^1 0{CctoT5Ri?)fbtt^o 

[0 0 3 9] 
[fCl 0] 
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V 1 q I = ^ 

. Viq„* — Viqu-l*^Vjqn* + VlQn-l* 

V 1 q2 n*= 1 
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Viq3n* = Vlqn* 

^ 3{viqa*— Vlqn-l*) . 
V 1 q4 il*= + 
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Vlqn*H-Vlqn-l' 



[0 040] dttHEEtg^ Vld1n*, Vld2n*, 

vid3n*, vid4n*tcov^Tt|pHf<l::UT5Ri6. 
fb. *(lilC^^P&l5Ji5|g5ltJS7(7)|gP^cOl/2i^ 

[004 1] 1 o^m^mm-t. it*Ji4(oigeg 

8 \CXi^^htm^mmK LT d *4lim£EJ§^ v i di n*- 
v i d 4 n * ^It i6 . r ^ t b CO d mm^ i-B t>* q 'WimffiJe 

^Vldln*'^Vld4n*, V 1 q 1 n* ~ v 1 q4n* 

0 1 n* - 0 4n* t:: J: <9 mfiSJilt^aii^l LxmfiEJg^ V l n* . 

V2n*, V3n*, V 4o* ^i^g:-^ 5o - <0*g*. ^^Sf^ 

^ < /j: 6 . a t 1«a CO iti V PbI ^ tT 5 r <h 75> -T? ^ 5 o 
[0 04 2] ggjRiS 1 1 iS«cO?gPJfi. m^^^^ 1 0 (0?il 

^0in*-04n*^«iS6(cj:i9*i6. -:^r. qf4limig 

^Vlqln*- Vlq4n*^fC5S9tC"r5ltd?)S^*tC|^«{CL 
TdM^fffg^ vidln*--- vld4n*Sr*i6. rite,(0 d$4li 
llffiJt^n- V 1 dl n* V 1 d4n*S:t>* q f4l]ffll±Jg^ V 1 q 1 n* 
V 1 q 4 n * ^ ^ iX^'iVn «Oln*-04nMCj:«9 EteMt^S: 
tfeLTaJElB-^ Vln*. V2n*, V3n*, v4n*^?S^-t* 

2n*, V3n*, v 4n* ^^-HICO ^ ^ >'^Tn i^F*(C P WM 

w^>65"rRie^<cfci^ ig>it^iO(o?g 

[0 04 31 m>\tm 1 2 m-im^^mi-^. m^m 1 0 c/^^g 

0/Jt^^dtt5Msmfp1^ 1/2 i sS*iSi i (0^gPiJ<i: 

1b . m&Mm^m^ /Tl V ^ 5 0 1 n * - 0 4 n * ^'^5^ 
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JO Idin* — Vld4n*^*i6. ::iLbtOd$|Jl®BEt§^ Vldln* 
— V 1 d4n*XtJ^ q iMttffit^ V 1 ql n* V 1 q4n* ^-^tL^ 

tv^ 0 1 n* 0 4 n* t:: J: mtemf/Sltft LT^EEtg^ v 

In*, V2n*, V3n% V 4 n * ^Jg^L-t 5 o ^ (O J: iJX 

*ls BlcOmi±J§^vin*Sr^Ie]cOWi9i^.5^:^^ 

mtj-r^ r i: ;5s^gg-efc ^ . mM^^r^mn^^ i o cois 

P^co 1/2 ftftcomi:EJg'^rv4n*(0<5Zf;^5 

20 ih^n 

[0 0 4 4] 

So lai 1(1. ir^itmi-fgjitjsst^ta^bfc^n^co^ 

m?iJ&^;^»:-oc/)2ii»miEjt'^. 't-^j:^:>^HulHl(omi±t§^ 
V n-1 *StJ^^®coffiBE}t^ V n* {i. m£EMra?a»^J^ 1 
1 iC-^;lf:,it6o ^<C:ro. r cOmffiMr^JK^^^i^ 1 1*1 

[0 0 4 5] mi±mmmM^^ik 1 1 ti. fiuiHjmcEig^ v 
f^-^*■R^y^mmB^m^vn*^m^^x^ mm\^tLmA2^ 

fc 3 ^ /c (1^^ 4 (O - JJ: }ir fEl ct 5 » ^ tT I \ 

Vln*, V2n*, V3n*, V 4n* (1 V^;='^ 2 1 — 2 4 tC-^ 

[0 0 4 6] fttjfBIH 1 ^#R^. b^'cC/j^ bfc J: ? {c^ 

^n. x-<5^-tru^^ 3 otcj: i9=^-\- y rt^i^Kflbxu 

^ |>'ft-^?il^±S5 4 O/J^bia IcO-fel^^ l-ft-^Si, S2/j5 

coffl^-g^^pii-t:: ct . X'-^-lr i/-:^ 3 0 ^./r brmii 

fg^Vln*, V2n*, V3n*, V 4 n * /jMHItCiltR ^ tVT tU;^ 
Oyj^hm^km:l3^n^W.JI.tm'vV\n\ V2n*, V3n*, 

50 'Ji-r^o 
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\ [0 0 4 7] SBEfg-^vm*, V2n*, V3n*. 

v4nN^. ia2 4:rc{l|113^/cfill4^::7r:i-J: m 
-±tcfcl9. ll|4cOSi-g^-etilgtC»clp|(7)mEEJg^v 

S:-JlIE5Si£!£tcfi{i-(t5r i:/j5T'#^o 0*19. CPU 70 

^{C, V^^:>t'^S FIFO (first-in— firs 

V4n*^|lit«15jt66-CF 1 FO;^^y (Ct&JrtU. ^cOf^. 

10 0 4 8] la 1 2 fi. 19*^14 -fiJftxl 6 tCfB«cbfc 20 

<Dmi 2\±yy :^TWj^iD^^7r^\.Xi^^ . 2/3 
Wail^^i^l 4 75^C>ttJ;^^n5Hffl^tBc/)mBEfg^vui 

ail (t^W]--ffi;5jc^/)y'V^/^>'^^^^ K'>^TtcA;^j$it 
TMa(OPWM/^V^;7^^ca:^fe^^L^o <^'l;if^. Uffit^o 
v^Twx.«. CPUto-?SSc;^}Wi^-C4i:mt^^il::i-5 
mBElt^vui* — vu4*;6^ mi 1 tctott5mEETOSI# 

^^3^1 i(7)|±i;^m-^trt@^^i- 5o 

[00 4 9] A^mm\mK-i^^^x. f^mm^^n^^k i 

4n*-!:4F;fe|5gtra:(t;j^-^T|d:l;^i-5o o*>5. Sg*JS4 

troT^/SJg-^Gln*, 02n*, 03n*, 0 4 n * 6 „ 

[0 0 5 0] iHitiGj^tl'Xj^^^^: 1 3 f^x P WMm;'J'*J:^ 

^^t^.-a-Bli L T ^ d $|ll€:HEJg^ V 1 d * . q Hiilimmig^ V 

1q*^A;':ji: UT. ^ftaig-^em*, (?2n*, 03n*, 04n- 

m^^coff^Jh)M^^;i3c5)•^?^^^^/:) 2/3ffl 1 4 icj: 

|^Vu2*, Vv2*, V«2*, IrIvu3*, Vv3*, Vw3*, |p] V 

i'^^\cm-5\.^fz.m^mm^&\^Rxj' 2/3 w^i^^^^. -a- 
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X^mM&i^\CX.^X Wur , Vvl*, Vwl*;6^. 02n*(^ 

J:5M^a:t^{-J:oT Vu2*, Vv2*, Vw2Vj^ 03nM«l 

J^-SiMlSii^t-ctoT Vu3*, Vv3*. W^Z*t^^ QAn*\C 

X.^mm^m^^^XwyxA\ Vv4% Vw4*;05-^H-eit 

[0 0 5 1 ] El 1 3 ti. fSjRJS 7 ~8g*JS 9 uyt 

t). 2/3ffia:t^^g^i 4/j^t,m;^i^n^Hta'&te(oii: 

nil tm^\^'f^ v>:^/WN— Kt>3,r^cj; PWM-/^• 

[0 0 5 2] :LiD'mmrmx\^. d ^miitg^t/^^iHUig 

V 1 dn*&T>*filj|H]jjt V 1 dn - 1 % q tt®H lg-^</)^"lHl(ifi v 

J: ^ . 9 oO?gP^Tn:im5t i 0 25. t>* d iFJil^Sc^J^lciM-r 

t::ttTp1?^»^tT0T d WimEtg^ V 1 d1 n* - V 1 d4n*25:t/ 
q ifiil^EEtg^ Vlqtn*— Vlq4n*^^fti6^„ :! H d iRll 

llffijg^ vidln*'-V1d4n*23Lr/q ^jll^ffitg^ v 1 q 1 n * 

Vwl*, |rIvu2*, Vv2*, Vw2*, |r|vu3*, Vv3*, Vw3 

[0 0 5 3] rrT% m^m\wM».Rxi2/zm^\^. 
L X m?^ ^ it 5 mff V 1 d in * - V 1 d 4 n ♦ ;^ t)^ 

V 1 qln*-^ V 1 q4n*(/) 5 ''b^ Vidin*, V 1 q 1 n* {Cffi^U^T 
Vul*, vvl*, WmS*-/)"^^ Vld2n*, V 1 q 2 n* ClS-^'V 
Vu2*, Vv2*, Vw2*/;5x Vld3n*, V 1 q 3 n * 

Vu3*, Vv3*, Vw3*/j^. Vld4n*, V 1 q 4 n * {CS":5V ^"C 

vu4*, vv4*, vw4*/j5^ii.-?;ix*4^biv5o 

[0 0 5 4] la 1 4 fi. 3«3Rjs 1 0 -b^-*js 1 2 trfsim 

LTt3»?. 2/3+-@'^tfe^Sl 4/j:»bl±i;':?^tV^H.tS^ 

iBoO^ffiJe^ Vul*^ Vu4*, Vvl*~Vv4*, vwi*^v 

w4*t^. lai 1 ^IWJ^-Kct'^' i^:5^/^>'^— K^7:3iT(c4: t» 

[0 0 5 5] r (0»i£]f|^lffi-C{i> d W®i3EJt^c/)^lH] (ie 

V 1 dn* & t>*H'j!Hif!S V 1 d n - 1 * . q i|^{i)®H£^B^^^^"lHI (lil v 
1qn*^t/llSlH]^Svlqn-l*^/flV^T. fS^lt^S 1 OtOfgOflX 

^:i-^^8•:&TJ^d^4lIi5Jc5>lcBili-e|e1^$<D^^ 

jS 1 1 c7)^gP>qT'(i%iC 9 SitK d i|ia)n3c;^>{-ffl-t-5 |si#com 

5^1:: J: ^) . SS*aS 1 2 c0^gl]P]Xiii5(5t 1 0 ;^t>* d m^'j'^ 

\cmir^w\m^yi^^\^<^K) . -^H-e'^diite^^^, qiitojc 

^ r: tiiMP^iSS^ Srn- o x d WmBHjg^ V 1 d 1 n * - V 
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^ ld4n*;^r>*q iplljllJEEjg^ Vlqln*— V 1q4n*^*i65o - 
COl^.(O^m§^0 1n*~0 4n*(is ff^^Jll 0(O^P>^T*(i 

[0 0 5 6] r-T\ lElilfeffitr^i^RtK2/3ffia:l^ 

fi. mJEfg-^Vldln*, Vlqln*S.T>*^mg^0 1n*i-S 
-:3V^Tvu)*, Vvl*, Vw1*/J^. Vld2n*, Vlq2n*R0^ 
02n*l::tt':5V>T Vu2*, Vv2*, Vld3n*. V 

1q3n*S.t)^03n*{-S<5V^T Vu3*, Vv3*, V^%*t^^ V 
1d4n*, Vlq4n*2^i;^04n*tC:S<5\/^T Vu4*, Vv4*, V 

[0 0 5 7] 

[0 0 5 8] *fc. fi#:rl 1 -HS^RJl 1 2 coWtcO^gH^ 

2 (OlglJ^T-filMtrl 1 co^l]^ J: 19 \>Um^:-^W^t 
1 co|gn;!tc>i^ LT^ltti|iiH*P«^^ 1 / 2 <t ^fc. S9*JS 

5, 6oQ^i|ijq. 5S*ri7(7:)^gij^(::>(^J-i-5IS*JS8, 9 to 
S^jRJli 0</:)|gM;i(c^l'r^SS^ItJSi 1, 1 2(0|^ 

[[a 2 ] BSjR^S 1 (0|giy^(rtdtt6ffliPH^;^«fet^l5injiiiT'^ 
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line] i«5ttJl5(0^e^ic*ott§-ti1iRa;&&toiftQ3^ 

-So 

[0 8] fS5ltJl7<7)^Wt::4bMtS'tifiPBl:^ifecoS«.^ll|-Cfo 

[12 9 ] mi^(.^^<omj\\^-^^n'^^w^')^^^ 

[mi 0] m^^^<nw^\iL^6\^'^mf^-)i^<omm^ 

[ia 1 1 1 1 ~w*« 3 tcgii«t b/^igwi/5^ijfiijr^ 

H/jSjgffl $ it 5 n ry ^ HI T- S o 

20 (ID 1 2 ] Si§*:-rl 4 ~Si^*Jl 6 (Cfefllfe Lfc?g?^<05?»r^ 

[m 1 3 1 fi*js 7 ~s#*iH 9 (-rdifc vtz^&m^ommm 

[HI 1 4 I Sl'*il 1 0 ~li*JS 1 2 IcfBii Lfc5gW<oS 

— (?>j*7^i-ia-T?$)5„ 
[??-^coBii5qi 

11, 15 m.BlM\]?^il^W-^^ 

1 2 

13, 16 iHliajMl'Sm^iS^ 

14 

2 1 ~2 4 U'v'v'-.^ 
30 X — ^-fel/:?^ 

4 0 -te-Ui5' m^^S^fe^ 

5 0 ^-rvrw±^ 

40 6 0 itiK^ 
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